Nobiletin metabolite, 3',4'-dihydroxy-5,6,7,8-tetramethoxyflavone, inhibits LDL oxidation and down-regulates scavenger receptor expression and activity in THP-1 cells.
There is accumulating evidence that LDL oxidation is essential for atherogenesis and antioxidants that prevent oxidation may either decelerate or reduce atherogenesis. Current study focused on the effect and mechanism of 3',4'-dihydroxy-5,6,7,8-tetramethoxyflavone (DTF), a major metabolite of nobiletin (NOB, a citrus polymethoxylated flavone) on atherogenesis. We found DTF had stronger inhibitory activity than alpha-tocopherol on inhibiting Cu2+-mediated LDL oxidation measured by thiobarbituric acid-reactive substances assay (TBARS), conjugated diene formation and electrophoretic mobility. Monocyte-to-macrophage differentiation plays a vital role in early atherogenesis. DTF (10-20 microM) dose-dependently attenuated differentiation along with the reduced gene expression of scavenger receptors, CD36 and SR-A, in both PMA- and oxidized low-density lipoprotein (oxLDL)-stimulated THP-1 monocytes. Furthermore, DTF treatment of monocytes and macrophages led to reduction of fluorescent DiI-acLDL and DiI-oxLDL uptake. In conclusion, at least three mechanisms are at work in parallel: DTF reduces LDL oxidation, attenuates monocyte differentiation into macrophage and blunts uptake of modified LDL by macrophage. The effect is different from that of NOB, from which DTF is derived. This study thus significantly enhanced our understanding on how DTF may be beneficial against atherogenesis.